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(54) Knitted slide fastener 



(57) The present invention provides a warp-knit 
slide fastener in which a fastener element row can be 
easily knitted into and attached stably and firmly on a 
fastener tape, and fastener elements of the fastener el- 
ement row are not separated from each other due to 
pushing up of a fastener face. The successive fastener 
element row (ER) is knitted, simultaneously with knitting 
of the fastener tape (T), into a fastener element attach- 
ing portion (EA) at longitudinally side edge portion of the 
fastener tape, and is fixed by two wales or more of fixing 
chain stitch yarns (F). Respective needle loops of the 



respective fixing chain stitch yarns (F) push respective 
element leg portions of the successive fastener element 
row (ER) from above toward a foundation structure. Re- 
spective sinker loop groups form a part of the foundation 
structure on which the successive fastener element row 
(ER) is disposed. Warp in-laid yams (G) are warp insert- 
ed through at least a part of sinker loops of the sinker 
loop groups while being intermingled. Heat contraction 
rates of all yarns forming the fastener element attaching 
portion (EA) are higher than that of yams forming a fas- 
tener tape main body portion (TB). After knitting, respec- 
tive knitting yams are heat contracted. 



FIG. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a knitted slide 
fastener comprising a fastener tape formed by a warp 
knitting structure and a successive fastener element row 
being simultaneously knitted into an element attaching 
portion of a longitudinally side edge portion of the fas- 
tener tape, and specifically to a knitted slide fastener 
comprising the successive fastener element row firmly 
attached to the element attaching portion having a fine 
knitting structure, wherein there is no irregularity of 
pitches between or separation of elements of the ele- 
ment row, and stability in a shape of the fastener ele- 
ment attaching portion of the fastener tape is ensured. 

Description of the Related Art 

[0002] Conventionally, as a knitted slide fastener of 
the type in which a continuous fastener element row is 
knitted simultaneously with knitting of a fastener tape, 
there is a known knitted slide fastener as disclosed in 
U.S. Patent No. 3,864,945 and Japanese Patent Laid- 
open Publication No. 2-255104, for example, in which a 
continuous fastener element row made of plastic mono- 
filament is mounted and fixed by being knitted into stitch- 
es of a plurality of fixing chain stitch yams simultane- 
ously with knitting of the fastener tape. However, in the 
knitted slide fastener disclosed in the above U.S. patent, 
because each element of the successive fastener ele- 
ment row is fixed merely by a sinker loop of each fixing 
chain stitch yam which extends across an upper face of 
a leg portion of each the fastener element, and because 
the foundation structure of the attaching portion is 
formed by needle loops of the chain stitch yams and weft 
in-laid yarns, a fixing force is weak in conjunction with 
its stretch peculiar to the stitches of the chain stitch. In 
the knitted slide fastener disclosed in the latter Publica- 
tion, because the leg portion of each fastener element 
of the fastener element row are fixed by sinker loop of 
each fixing chain stitch yam and the foundation structure 
at the fastener element attaching portion is consisted of 
needle loops of the fixing chain stitch yam and weft in- 
laid yams, fixing force of the fastener element row is 
weak, and the fixing side structure becomes quite 
coarse, so that a coupled portion of the fastener element 
rows coupled with each other rises, which is liable to 
cause separation of the fastener elements from each 
other, especially when a fastener face receives a push- 
ing up bending stress as shown in Fig. 11. In order to 
avoid the problem, the fixing knitting yarns can be thick- 
er than other knitting yams to firmly fix the fastener el- 
ement row, but distances between knitting needles of a 
normal warp knitting machine are very small and the 
knitting needles are required to be fine in order to in- 



crease the distances. Therefore, a thickness of the knit- 
ting yarns and a number of knitting yams to be twisted 
around the knitting needle are naturally limited. 
[0003] There is a knitted slide fastener developed to 
5 solve the above problems as disclosed in Japanese Pat- 
ent Laid-open Publication No. 8-314, for example. In the 
knitted slide fastener disclosed in this Publication, an- 
other chain stitch yarn is added to a needle loop group 
constituting a wale on a tape foundation structure side 
io formed by chain stitch threads for fixing the fastener el- 
ement row. Because of the above chain stitch knitted by 
overlapping stitches of the foundation structure at the 
attaching portion of the fastener element row, the attach- 
ing portion is made fine, and fixing of the fastener ele- 

1S ment line is stabilized. 

[0004] However, in the above knitted slide fastener 
disclosed in Japanese Patent Laid-open Publication No. 
8-314, a knitting yarn for holding the fastener element 
row from above on a side opposite from the tape foun- 

20 elation structure side still is only sinker loops of the fixing 
chain stitch yarns. As a result, knitting structures dis- 
posed on and under the fastener element row are un- 
balanced, and a structure on the upper side of the fas- 
tener element row is weak. In this case, when the fas- 

25 tener face receives the pushing up bonding stress, sep- 
aration of the fastener elements from each other is liable 
to be caused. Furthermore, knitting with another chain 
stitch thread overlapping as disclosed in the above Jap- 
anese Patent Laid-open Publication so as to stabilize 

30 the stitches themselves of the fixing chain stitch would 
result that three knitting threads including a thread for 
tricot stitches are twisted around a knitting needle, thus 
a strain is put on the knitting needle. 

55 SUMMARY OF THE INVENTION 

[0005] It is an object of the invention to provide a knit- 
ted slide fastener wherein the above conventional prob- 
lems are solved, knitting of fastener element row is easy, 

40 a knitting structure with a high density can be obtained 
at an attaching portion of a fastener element row in a 
fastener tape by a normal warp knitting machine, the 
fastener element row can be attached firmly and stably 
in size, and an appropriate resistingforce can be applied 

45 to the fastener against pushing up of a fastener face 
such that the fastener element rows are not separated 
from each other due to bending of the fastener in use. 
[0006] To achieve the above object, according to the 
present invention, there is provided a knitted slide fas- 

50 tener including a successive fastener element row fixed 
by at least a wale of fixing knitting yarn, the fastener el- 
ement row being knitted, simultaneously with knitting of 
a fastener tape, into a fastener element attaching por- 
tion at a longitudinal side edge portion of the fastener 

55 tape formed of a warp-knit foundation structure, wherein 
the foundation structure of the fastener element attach- 
ing portion is formed of at least apart of the fixing knitting 
yarns and other knitting yams, and all of the knitting 
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yarns forming the fastener element attaching portion 
have heat contraction rates higher than at least that of 
knitting yams forming a foundation structure of a fasten- 
er tape main body portion. 

[0007] In this slide fastener, by setting a relationship 
between respective heat contraction rates of yarns 
forming the fastener element attaching portion and the 
fastener tape main body portion and the fastener ele- 
ment row in the above manner, the yams forming the 
fastener element attaching portion contract more largely 
than the yams forming the fastener tape main body por- 
tion through a heat treatment after knitting, even in a 
case where a knitting density is set at a normal value 
thereby increasing a density of the fastener element at- 
taching portion and making the portion fine. Thus, a 
shape of the fastener element attaching portion is fur- 
ther stabilized in addition to that a touch and appearance 
of fabric can be given to the portion by the above knitting 
structure. Furthermore, because the fastener element 
row is firmly strained and fastened by the fixing chain 
stitch yams, the elements are not separated from each 
other when the fastener stringer is strongly bent toward 
a tape face, thereby ensuring a high coupling strength. 
[0008] Moreover, the above structure has a function 
to straighten the completed fastener stringer. In other 
words, in the knitted slide fastener having the succes- 
sive knitted fastener elements, predetermined tension 
is usuaiy applied to each the knitting yarn during knit- 
ting. Therefore, each the yam can be knitted finely, but 
the element attaching portion can not be knitted finely 
because of the elements. Thus, a knitted product curves 
m a bow shape as a whole, wherein the element row 
curves to project outward. In the present invention, if a 
dry heat treatment or a boiling water treatment is applied 
to the knitted product of the above shape, because the 
heat contraction rate of the element attaching portion is 
larger than that of the fastener tape body, the entire fas- 
tener stringer becomes substantially straight or the ele- 
ment row slightly curves to project inward, thereby facil- 
itating succeeding operations such as sewing of the 
completed slide fastener. 

[0009] Preferably, as the heat contraction rates of all 
the knitting yams forming the fastener element attaching 
portion are set to be higher than that of the fastener el- 
ement row, the shape of the fastener stringer is further 
stabilized and the fixing knitting yams bite into and form 
recessed grooves in strained and fastened portions of 
the fastener element row as a result of contraction of the 
yarns forming the fastener element attaching portion 
and especially, contraction of the fixing knitting yarns. 
Therefore, a straining and fastening force for the fasten- 
er elements are further increased and displacement of 
the fastener element row in a longitudinal direction and 
a width direction is prevented. 
[0010] Preferably, a heat contraction rate of a warp in- 
laid yam which constitutes the fastener element attach- 
ing portion is higher than that of the other yams forming 
the fastener element attaching portion. Thus, the shape 



of the fastener stringer is further stabilized. Also due to 
contraction of the fixing chain stitch yams as well as con- 
traction of the monofilament which constituting the fas- 
tener elements, leg portion sof the fastener element row 
are strained and fastened by the fixing chain stitch yarns 
and partially deformed to have recessed grooves 
Therefore, the straining and fastening force is increased 
and simultaneously, the fastener element row is not dis- 
,« ES?? the lon 9 i,udinal dif ection orthe width direction 
[0011] » is preferable that the fastener element row is 
made of thermoplastic synthetic resin, the heat contrac- 
tion rate of the monofilament which is a material forming 
the fastener element row is in a range of 3 to 18 % a 
dry heat contraction rate of the warp in-laid yam which 
forms the fastener tape is in a range of 1 5 to 40 % dry 
heat contraction rates of the other yams forming the fas- 
tener element attaching portion are in a range oMO to 
30 %, and the dry heat contraction rate of the knitting 
yarns forming the foundation structure of the fastener 
tape main body portion is in a range of 3 to 1 0 % How- 
ever, according to the heat contraction rates and other 
characteristics of material, materials other than the 
above thermoplastic synthetic resin material may be 
employed. 1 

ss [0012] If the heat contraction rate of the monofilament 
is less than 3 %, the elements are too stiff and the yams 
can not easily bite into and form the recessed groove in 
a surface of the leg portion of each the element. Thus 
the elements are liable to slip in the width direction of 
30 the tape. If the heat contraction rate is 18 % or more 
the elements are too soft and their coupling strength is 
decreased. Therefore, the elements are liable to slip in 
the width direction of the tape, and are easily separated 
from each other when the pushing up force is applied to 
as the coupling portion. Such a slide fastener is not com- 
mercially practical because of its quality. 
[0013] Further preferably, the fastener element row is 
made of polyamide, polyester, polybutylene. orpolypro- 
pylene thermoplastic synthetic resin material. Specifi- 
40 cally, nylon 6, nylon 66, polyester having a low drawing 
rate, or polybutylene terephthalate is preferable The 
heal contraction rate of the monofilament which forms 
the fastener element row is selected from the contrac- 
tion rate under dry heat and the contraction rate in boil- 
's mg water according to the material. It is important to se- 
lect the contraction rate such that the sufficient coupling 
strength can be obtained and simultaneously, the 
grooves can be formed by biting into of the yarns. 

» BRIEF DESCRIPTION OF THE DRAWINGS 



[0014] Fig. 1 schematically shows a first embodiment 
of the present invention and is a partial perspective view 
of a fastener element attaching portion of a knitted slide 
55 fastener seen from a rear side. 

[0015] Fig. 2 is a partial perspective view of the fas- 
tener element attaching portion seen from a front side. 
[0016] Fig. 3 shows an entire structure of the knitted 
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slide fastener. 

[0017] Fig. 4 shows a structure of each knitting yarn 
of the knitted slide fastener. 

[001 8] Fig. 5 is a partial plan view which schematically 
shows the knitted slide fastener with a part of the yarns 
cut off. 

[001 9] Fig. 6 schematically shows a second embodi- 
ment and is a partial perspective view of a fastener el- 
ement attaching portion of a knitted slide fastener seen 
from a rear side. 

[0020] Fig. 7 schematically shows a third embodiment 
and is a partial perspective view of a fastener element 
attaching portion of a knitted slide fastener seen from a 
rear side. 

[0021] Fig. 8 schematically shows a fourth embodi- 
ment and is a partial perspective view of a fastener el- 
ement attaching portion of a knitted slide fastener seen 
from a rear side. 

[0022] Fig. 9 schematically shows a fifth embodiment 
and is a partial perspective view of a fastener element 
attaching portion of a knitted slide fastener seen from a 
rear side. 

[0023] Fig. 10 schematically shows a sixth embodi- 
ment and is a partial perspective view of a fastener el- 
ement attaching portion of a knitted slide fastener seen 
from a rear side. 

[0024] Fig. 1 1 schematically shows a seventh embod- 
iment and is a partial perspective view of a fastener el- 
ement attaching portion of a knitted slide fastener seen 
from a rear side. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Preferred embodiments of the present inven- 
tion will be specifically described bebw based on exam- 
ples shown in the drawings. Figs. 1 to 4 show a first em- 
bodiment of the present invention, wherein Fig. 1 sche- 
matically shows an attached successive fastener ele- 
ment row and is a perspective view of a part of a knitted 
slide fastener seen from a rear side, Fig. 2 is a perspec- 
tive view of the part of the slide fastener seen from a 
front side, Fig. 3 shows an entire warp knitting structure 
of the slide fastener partly omitted, and Fig. 4 shows a 
warp knitting structure of each knitting yam of the slide 
fastener. 

[0026] In Figs. 1 and 2, for better understanding, a fas- 
tener tape main body portion is omitted, but a fastener 
element attaching portion in a state where each knitting 
yam is loosened is shown at a center. However, it will 
be understood that stitches and intermingled portions of 
each knitting yam are finely tightened actually. The 
drawings show each knitting thread with various thick- 
ness to facilitate understanding, but the thickness can 
be arbitrarily chosen in accordance with a function of the 
knitted slide fastener and formation of the stitches. The 
above is true of respective embodiments shown in Figs. 
5 to 10 which will be described below. 



[0027] As is understood from Figs. 1 to 4, the knitted 
slide fastener S according to the first embodiment can 
be knitted by a general warp knitting machine having a 
single line of needle bed. This is true of respective mod- 
s ifications and other embodiments which will be de- 
scribed later. 

[0028] A foundation structure of a fastener tape main 
body portion TB according to the present embodiment 
is formed with knitting yarns made of polyester synthetic 

10 fiber. As shown in Figs. 3 and 4, a chain stitch yarn (A) 
is knitted into a chain stitch structure of 0-1/1-0 and a 
tricot knitting yam (B) is knitted into a tricot knitting struc- 
ture of 1 -0/1 -2. Three kinds of weft in-laid yams (C), (D), 
and (E) are knitted into the same knitting structure of 

is respective 0-0/2-2, 3-3/0-0, and 4-4/0-0 by being insert- 
ed in a zigzag shape and in a width direction of a fas- 
tener tape T According to the present embodiment, be- 
cause the chain stitch yam (A) is omitted as shown in 
Fig. 3 at an intermediate position TB1 of the fastener 

20 tape main body portion TB, flexibility is provided to the 
intermediate position TB1 to easily fit an article such as 
clothes to which the fastener is mounted, and thus, the 
slide fastener S can be mounted easily and reliably. Of 
course, it is possible that the above chain stitch yam (A) 

25 is not omitted but the intermediate position TB1 of the 
fastener tape main body portion TB may be knitted by 
using the chain stitch yam (A) similarly to the other por- 
tions. The foundation structure of the fastener tape main 
body portion TB is not necessarily formed with the knit- 

30 ting yams of polyester synthetic fiber but may be formed 
with knitting yarns of such as synthetic fiber yams made 
of polyamide and/or polypropylene. 
[0029] In the present embodiment, four wales at a lon- 
gitudinal side edge portion of the fastener tape T is re- 

35 ferred to as a fastener element attaching portion E A. A 
successive fastener element row ER is formed by recip- 
rocating a monofilament for forming a coil-shaped fas- 
tener element row ER formed with the monofilament 
made of nylon 6 or nylon 66 in one course at every other 

40 course in the width direction of the tape and by knitting 
the monofilament into the attaching portion EA. The fas- 
tener element row ER is knitted into and successively 
mounted and fixed to the fastener element attaching 
portion EA by two wales of fixing chain stitch yams (F) 

45 knitted into the same chain stitch structure of 0-1/1 -0, at 
every other course simultaneously with forming of the 
coil-shaped fastener element row ER. The fixing chain 
stitch yams (F) in this case are longitudinally knitted with 
their needle loops each extending over an upper side of 

50 a leg portion of each element E of the fastener element 
row ER, as shown in Figs. 1 and 2. Each group of needle 
loops which extends in a direction of the wale fixes the 
fastener element row to the fastener element attaching 
portion EA by pushing the fastener element row from 

55 above toward the foundation structure. At this time, sink- 
er loops form each group of sinker loops successively 
in the direction of the wale under the leg portions of the 
fastener element row ER, and form a part of the foun- 
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dation structure of the fastener element attaching por- 
tion EA on which the fastener element row ER is dis- 
posed. 

[0030] In the present embodiment, a warp in-laid yarn 
G 1 is inserted while being intermingled in order with eve- 
ry sinker loop of each group of sinker loops of the fixing 
chain stitch yams (F) under a knitting structure of 1 -0/0-t 
and is knitted into the foundation structure of the fasten- 
er element attaching portion E A. In the first embodiment, 
as especially shown in Figs. 1 and 3, not only the warp 
in-laid yams (G1, G2) are inserted in a zigzag shape 
along not only the fixing chain stitch threads (F) of two 
wales W1 and W2, but also warp in-laid yarns (G3, G4) 
are inserted along the chain stitch yarns (A) forming the 
wales W3 and W4 on opposite sides of the wales W1 
and W2. Thus, a touch, appearance, and shape of fabric 
can be given to the entire foundation structure portion 
of the fastener element attaching portion EA, and sizes 
in the longitudinal and width directions can be stabilized, 
thereby fixing the fastener element row ER in a more 
stable state. The warp in-laid yarns (G1 to G4) may be 
inserted through only the chain stitch yams (F) for fixing 
the fastener element row ER, or through respective 
chain stitch threads (F), (F), and (A) forming the three 
wales W1 , W2, and W4 including an wale on an outmost 
edge of the fastener tape T Therefore, the shown ex- 
ample shows only an example of the present embodi- 
ment, and it will be understood that the present embod- 
iment includes various modifications. 
[0031] In the above knitting structure, it is important 
that every knitting yam for forming the fastener element 
attaching portion EA has a greater heat contractibility 
than at least the knitting yarns for forming the fastener 
tape main body TB in the present invention. 
[0032] In other words, in the above first embodiment, 
the heat contraction rates of the warp in-laid yarns (G1 ) 
to (G4), the fixing chain stitch yams (F), the chain stitch 
yam (A) and the weft in-laid yarns (C) and (D) for forming 
the fastener element attaching portion EA are set at 
higher values than heat contraction rates of the chain 
stitch yam (A), the tricot knitting yarn (B) and the weft 
in-laid yam (E) for forming the fastener tape main body 
TB. The heat contraction rates of the warp in-laid yarns 
(G1 ) to (G4) are desirably set at higher values than heat 
contraction rates of the other yarns forming the fastener 
element attaching portion EA. i.e., the fixing chain stitch 
yams (F), the chain stitch yam (A) and the weft in-laid 
yarns (C) and (D). 

[0033] This will be described by using specific values. 
Among the yams forming the fastener element attaching 
portion EA, dry heat contraction rate of the warp in-laid 
yarns (G1 ) to (G4) of 100 to 1 50 deniers is in a range of 
1 5 to 40 % and preferably in a range of 20 to 30 %, while 
dry heat contraction rates of the fixing chain stitch yams 
(F), the chain stitch yam A and the weft in-laid yams (C) 
and (D) of 100 to 350 deniers is in a range of 10 to 30 
% and preferably in a range of 1 0 to 1 5 %, and dry heat 
contraction rate of the chain stitch yam (A), the tricot 



knitting yarn (B) and the weft in-laid yam (E) forming the 
fastener tape main body portion TB of 100 to 300 de- 
niers is in a range of 3 to 10 % and preferably in a range 
of 5 to 8%. 

5 [0034] The above contraction rates are determined by 
quality of material, drawing magnification in drawing, 
and set temperature of fiber or filament. In general, a 
yarn with a higher contraction rate has a lower drawing 
magnification, a lower set temperature, and a lower 
io crystallization density, resulting in a lower strength and 
a larger extension rate. On the other hand, a normal yam 
which is used generally and frequently has a higher 
drawing magnification, and is set in a strained state at 
a higher temperature, resulting in a higher crystallization 
is degree, a higher strength and a lower contraction rate. 
[0035] In the present invention, it is preferable that the 
heat contraction rates of the yarns for forming the fas- 
tener element attaching portion E A are set at higher val- 
ues than the heat contraction rate of the monofilament 
20 which is the material for forming the fastener element 
row ER. Specifically, the heat contraction rate of the fas- 
tener element row ER of 0.4 to 0.8 mnnf is in a range of 
3 to 18 %. The contraction rate can be a dry heat con- 
traction rate or a boiling water contraction rate which 
2S vary depending on the quality of material. For example, 
in the present embodiment, a monofilament of nylon 66 
is used whose dry heat contraction rate is preferably in 
a range of 7 to 1 1 % and whose boiling water contraction 
rate is preferably in a range of 4 to 8 %, for a hardness 
^0 of the elements and formation of grooves into which 
threads would bite. 

[0036] On the other hand, if monofilament made of 
polyester is used, its dry heat contraction rate is prefer- 
ably in a range of 16 to 18 % and its boiling water con- 
& traction rate is preferably in a range of 6 to 1 0 %. If mono- 
filament made of polybutylene terephthalate is used, its 
dry heat contraction rate is in a range of 6 to 14 % and 
its boiling water contraction rate is in a range of 2 to 5 
%, but if the boiling water contraction rate is less than 3 
40 %, the monofilament is too soft, thus a coupling strength 
is low, and an amount of biting into the elements by the 
yams is too large, thereby decreasing a strength of the 
elements themselves. In view of the above, the heat 
contraction rate is chosen by the material, but is pref er- 
45 ably in a range of 3 to 18 %. 

[0037] In the knitted slide fastener S having the fas- 
tener elements made of synthetic resin according to the 
present invention, by setting the above-mentioned rela- 
tionship between respective heat contraction rates of 
50 the yams forming the fastener element attaching portion 
E A, the yams forming the fastener tape main boy portion 
TB, and the fastener element row ER, even if a knitting 
density is set at a normal value, the yams forming tho 
fastener element attaching portion EA contract more 
55 largely than the yams forming the fastener tape main 
body portion TB, by application of a heat treatment after 
knitting. As a result, the knitting density of the fastener 
element attaching portion E A is increased and the por- 



9 



EP 0 925 736 A2 



10 



tion E A is made fine. Thus, the shape of the tape is fur* 
ther stabilized in addition to that the touch and appear- 
ance of fabric is given to the knitting structure, as de- 
scribed above. Because the fastener element row ER is 
further firmly strained and fastened by the fixing chain 
stitch yams (F). the elements are not separated from 
each other when the fastener stringer is bent largely to- 
ward the tape face, thereby ensuring a high coupling 
strength. 

[0038] At this time, if the heat contraction rate of the 
warp in-laid yams (G1) to (G4) is set at a higher value 
than the heat contraction rates of the other yarns form- 
ing the fastener element attaching portion EA, Le., the 
fixing chain stitch yarns (F), the chain stitch yarn (A) and 
the weft in-laid yarns (C) and (D), and the heat contrac- 
tion rates of ail the yams forming the fastener element 
attaching portion EA are set at higher values than the 
heat contraction rate of the fastener element row ER, 
the shape of the fastener stringer can be further stabi- 
lized. Also, due to contraction of the fixing chain stitch 
yarns (F) as well as contraction of the monofilament 
which constitutes the fastener elements E, leg portions 
EL of the fastener element row ER are strained and fas- 
tened by the fixing chain stitch yams (F) and partially 
deformed to have recessed grooves, as shown in Fig. 
5. Therefore, the straining and fastening force is in- 
creased and simultaneously, the fastener element row 
ER is not displaced in the longitudinal direction or the 
width direction. 

[0039] Moreover, because the fastener element row 
ER is knitted into the fastener stringer which is a knitted 
product in general, a length of the element attaching por- 
tion E A is made larger than a length of the tape body T 
As a result, the entire fastener stringer is in such a shape 
that the element row ER is curved outward in a bow 
shape to project outward. However, because the ele- 
ment attaching portion EA contracts more largely than 
the tape main body portion TB through the heat contrac- 
tion treatment, the fastener stringer is formed into a sub- 
stantially straight shape or a shape with the element row 
slightly curved inward in a recessed shape. 
[0040] Fig. 6 shows a second embodiment of the 
present invention and is a perspective view of a part of 
a slide fastener seen from a rear side, schematically 
showing an attached coil-shaped fastener element row 
ER. In this embodiment, knitting structures of respective 
knitting yams except for warp in-laid yams (G1 to G8) 
are similar to Ihose in the first embodiment. Two warp 
in-laid yams (G1 , G5; G2, G6) are inserted through sink- 
er loop groups of respective two wales (W1, W2) of fixing 
chain stitch yams for fixing the coil-shaped fastener el- 
ement row ER, while being crossed and intermingled 
with each other symmetrically at every sinker loop. Re- 
spective warp in-laid yarns (G3, G7; G4, G8) are insert- 
ed through respective wales W3 and W4 of chain stitch 
yams (A) which is a part of yarns forming the foundation 
structure on opposite sides of the wales W1 and W2, in 
addition to the warp in-laid yams (G1. G5; G2 t G6) in- 



serted through the two fixing chain stitch yams (F) in the 
shown example. However, the warp in-laid yams (G3, 
G7; G4. G8) are not necessarily inserted through the 
sinker loop groups of the chain stitch yams (A). And al- 
5 ternatively, the warp in-laid yarns (G1 , G5; G2, G6: G4, 
G8) may be inserted through the chain stitch structure 
of the two fixing chain stitch yams (F) and a warp knitting 
structure of a chain stitch yam (A) at an outmost edge 
portion, and weft in-laid yams (C) and (D), respectively. 
[0041] Fig. 7 shows a third embodiment of the present 
invention, and is a perspective view of a part of a slide 
fastener seen from a rear side, schematically showing 
an attached coil-shaped fastener element row ER. In 
this embodiment also, knitting structures of respective 
knitting yams except for insertion states of the warp in- 
laid yams (G1, G2) are similar to those in the first em- 
bodiment. In the present embodiment, two warp in-laid 
yarns (G1 , G2) are inserted to extend over two lines of 
sinker loop groups formed by fixing chain stitch yams 
(F) of two wales W1 and W2 which fix the coil-shaped 
fastener element row ER, and are crossed and intermin- 
gled with each other in a zigzag shape symmetrically at 
every other sinker loop, as shown in Fig. 7. 
[0042] Fig. 8 is a similar perspective view showing a 
fourth embodiment of the present invention. In the 
present embodiment, in addition to the structure of the 
above third embodiment, two warp in-laid yams (G2, 
G5) are inserted to extend over a sinker loop group of 
a chain stitch yam (A) of an wale W3 at an outmost edge 
and a sinker loop group of a fixing chain stitch yam (F) 
adjacent to said sinker loop group, and are crossed and 
intermingled with each other in a zigzag shape symmet- 
rically at every other sinker loop, as shown in Fig. 8. 
[0043] Fig. 9 shows a fifth embodiment which is sim- 
ilar to the above third embodiment in that two warp in- 
laid yams (G1 , G2) are used. In the present embodi- 
ment, however, the two warp in-laid yarns are inserted 
to extend over respective sinker loop groups formed in 
directions of two wales W1 and W2 of the fixing chain 
stitch yams (F), and are crossed and intermingled with 
each other in a zigzag shape symmetrically between ail 
the sinker loops. 

[0044] Fig. 10 shows a sixth embodiment of the 
present invention which is similar to the above first em- 
bodiment in that a warp in-laid yam (G1 , G2) is inserted 
through each sinker loop group of the two lines of fixing 
chain stitch yams (F). In the present embodiment, how- 
ever, each warp in-laid yarn (G1, G2) is intermingled in 
order with each sinker loop group at every other sinker 
loop. Fig. 1 0 shows the example wherein each the warp 
in-laid yarn (G) is inserted through the sinker loop group 
of each fixing chain stitch yarn (F) of two wales W1 and 
W2, but warp in-laid yams may be inserted similarly 
through two chain stitch yarns (A) forming a part of the 
foundation structure adjacent to the respective fixing 
chain stitch yams (F) or a chain stitch yarn (A) of an wale 
W3 at an outmost edge. 

[0045] Fig. 11 shows a seventh embodiment which is 
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similar to the above second embodiment in that two 
warp in-laid yams (G1, G5;G2; B6)are inserted through 
each sinker loop group of two lines of fixing chain stitch 
yarns (F). In the present embodiment, however, two 
warp in-laid yarns (G1 , G5; G2; G6) are inserted through 
a line of sinker loop group and are intermingled with 
each other symmetrically at every other sinker loop 
formed in the group. The warp in-laid yarns (G4 P G8) are 
inserted through a sinker loop group of a chain stitch 
yarn (A) at an outmost edge ; in addition to the sinker 
loop groups of each fixing chain stitch yarn (F) of two 
wales W1 and W2 in the present embodiment, but the 
warp in-laid yam (G) inserted through the sinker loop 
group of the chain stitch yarn (A) at the outmost edge 
may be omitted, or the warp in-laid yarns (G3, G7) may 
be inserted through the sinker loop group of the chain 
stitch yam (A) adjacent to the fixing chain stitch yarn (F) 
on an opposite side from the outmost edge. 
[0046] In the second to seventh embodiments, simi- 
larly to the first embodiment, all the knitting yams form- 
ing the fastener element attaching portion E A have heat 
contraction rates which are higher than at least those of 
the knitting yams forming the fastener tape main body 
portion TB. Also, the heat contraction rate of the fastener 
element row ER is lower than the heat contraction rates 
of the other yarns forming the tape. At the same time, 
the heat contraction rate of the warp in-laid yams (G1 
to G8) is set at higher values than those of the other 
knitting yams. As a result, functions which are similar to 
those of the above-described first embodiment can be 
obtained by the above structures in addition to functions 
based on the knitting structures. 
[0047] The various embodiment have been described 
above, but it is apparent from the above description that 
the present invention is not limited to the embodiments. 
For example, a thickness of each knitting yam forming 
the foundation structure in each of the above embodi- 
ment can be arbitrarily chosen if necessary, as men- 
tioned above, and a thickness of each of the above warp 
in-laid yarn (G) can be also chosen arbitrarily. Particu- 
larly, in the above respective embodiments, a thickness 
of a warp in-laid yarn (G) inserted through a chain stitch 
yarn (A) disposed closest to coupling heads of the fas- 
tener elements maybe larger than a thickness of a warp 
in-laid yam (G) inserted through a fixing chain stitch yarn 
(F) disposed inwardly adjacent to the above chain stitch 
yarn. In this case, an end edge portion of the fastener 
element attaching portion becomes thick, and can be 
fully resistant to bending or pushing up of the fastener 
face, thereby suppressing the separation of the fastener 
elements to a minimum. 

[0048] The knitting structure of each the knitting yarn 
forming the foundation structure of the fastener tape 
main body portion TB other than the knitting structures 
of the chain stitch yarns (F) for fixing the fastener ele- 
ment row ER is not limited to the shown structure. The 
weft in-laid yams are formed in three kinds of structures 
in the above examples but may be inserted in the same 



structure. 

[0049] The fixing chain stitch yarns (F) form two wales 
in the above embodiments, but may form three wales 
according to a size of the fastener element row In such 
^ a case, the warp in-laid yarns (G) are inserted through 
all the fixing chain stitch yarns (F) while being intermin- 
gled with each other. Furthermore, the above succes- 
sive fastener element row is not limited to a coil-shaped 
fastener element row but may be a so-called zigzag- 
io type fastener element row wherein the monofilament 
continues along a longitudinal direction to have right and 
left leg portions and connecting portions curved in a U 
shape on a flat face of the fastener tape main body por- 
tion TB, while extending alternately upward and down- 
*5 ward with coupling heads formed therebetween, as 
shown in Fig. 11. 

[0050] Moreover, the present invention can be applied 
to a concealed slide fastener which is mounted on an 
article with coupling portions and connecting portions 
20 opposite from the coupling portions of the successive 
fastener element row ER which are made of plastic 
monofilament being formed at reverse positions. Then, 
after the attachment of the fastener element row is com- 
pleted, the fastener element attaching portion is folded 
25 back such that the coupling portions are coupled to each 
other. 

[0051] As specifically described above, the heat con- 
traction rates of at least all the knitting yarns forming the 
fastener element attaching portion are set at larger val- 
30 ues than the heat contraction rates of the knitting yams 
forming the tape main body portion. Therefore, through 
the heat treatment after the knitting, all the knitting yams 
forming the fastener element attaching portion contract 
more largely than the knitting yams forming the tape 
35 main body portion, such that irregularity of pitches of fas- 
tener elements knitted on the foundation structure of the 
fastener element attaching portion are not easily 
caused. Because the fixing yarns bite into strained and 
fastened portions of the leg portions of the fastener el- 
40 ement row to form the recessed grooves, knitting yams 
disposed on and under the leg portions of the fastener 
elements easily balance with each other and fastening 
forces of the knitting yams become strong. Further, a 
strong resistance to the bending stress pushing up the 
45 fastener face is applied to the fastener stringer, thereby 
preventing separation of the fastener elements due to 
rising of the coupled portions of the elements, and a 
closing function of the slide fastener can be ensured 
constantly. 

so [0052] In a case where the heat contraction rate of the 
warp in-laid yams is higher than those of all the other 
knitting yarns and the heat contraction rate of the fas- 
tener element row is lower than those of the knitting 
yarns forming the tape in the present invention, in addi- 
55 tion to the above effects, the fixing knitting yarns deform 
the respective leg portions of the fastener elements to 
have the recessed grooves. Therefore, the fastener el- 
ements are not displaced due to use of the slide fastener 
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on any conditions, and the fastening force can be further 
increased. The fastener elements project outward in a 
bow shape, which is inevitable in this type of knitted slide 
fastener, but the fastener stringer becomes substantially 
straight or the fastener element row slightly curves in- 
ward in a recessed shape, after the heat treatment. As 
a result, the fastener stringer can be treated easily in 
the succeeding fastener producing steps, and can be 
treated extremely easily in the later sewing steps to al- 
low an automatic sewing. 



Claims 

1. A knitted slide fastener including a successive fas- 
tener element row (ER) fixed by at least a fixing knit- 
ting yam (F), the fastener element row being knit- 
ted, simultaneously with knitting of a fastener tape 
(T), into a fastener element attaching portion (EA) 
at a longitudinal side edge portion of the fastener 
tape (T) formed of a warp-knit foundation structure, 
said slide fastener being characterized in that the 
foundation structure of the fastener element attach- 
ing portion (EA) is formed of at least a part of the 
fixing knitting yarn (F) : and all of the knitting yarns 
forming the fastener element attaching portion (EA) 
have heat contraction rates higher than at least that 
of knitting yarns forming a foundation structure of a 
fastener tape main body portion (TB). 

2. A knitted slide fastener according to claim 1 , being 
characterized in that the heat contraction rates of 
the knitting yams forming the fastener element at- 
taching portion (EA) are higher than that of a mono- 
filament forming the fastener element row (ER). 



5. A knitted slide fastener according to claim 4, being 
characterized in that the fastener element row (ER) 
is made of polyamide synthetic resin, polyester syn- 
thetic resin, polybutylene synthetic resin, or poly- 

5 propylene synthetic resin, the heat contraction rates 
are selected from a dry heat contraction rate and a 
boiling water contraction rate and are set at values 
so as to cause the respective forming yams to bite 
into and form grooves in leg portions of the mono- 

10 filament as a result of contraction of the warp in-laid 
yam (G), the other yams forming the fastener ele- 
ment attaching portion (EA), and the monofilament 
forming the fastener element row (ER) at the time 
of heat contraction of the fastener tape (T). 
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3. A knitted slide fastener according to claim 1 or 2, 
being characterized in that a heat contraction rate 
of a warp in-laid yam (G) which constitutes the fas- 
tener element attaching portion (EA) is higher than 40 
that of the other yams forming the fastener element 
attaching portion (EA). 

4. A knitted slide fastener according to any one of 
claims 1 to 3, being characterized in that the fasten- *s 
er element row (ER) is made ol thermoplastic syn- 
thetic resin, and the heat contraction rate of the 
monofilament which is a material forming the fas- 
tener element row (ER) is in a range of 3 to 18 %, 

a dry heat contraction rate of the warp in-laid yam so 
(G) which forms the fastener tape is in a range of 
15 to 40 %, dry heat contraction rates of the other 
yams forming the fastener element attaching por- 
tion (EA) are in a range of 10 to 30 %, and a dry 
heat contraction rate of the yarn forming the fasten- ss 
er tape main body portion (TB) is in a range of 3 to 
10 %. 
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(54) Knitted slide fastener 

(57) The present invention provides a warp-knit 
slide fastener in which a fastener element row can be 
easily knitted into and attached stably and firmly on a 
fastener tape, and fastener elements of the fastener el- 
ement row are not separated from each other due to 
pushing up of a fastener face. The successive fastener 
element row (ER) is knitted, simultaneously with knitting 
of the fastener tape (T), into a fastener element attach- 
ing portion (EA) at longitudinally side edge portion of the 
fastener tape, and is fixed by two wales or more of fixing 
chain stitch yams (F). Respective needle loops of the 
respective fixing chain stitch yams (F) push respective 
element leg portions of the successive fastener element 
row (ER) from above toward a foundation structure. Re- 
spective sinker loop groups form a part of the foundation 
structure on which the successive fastener element row 
(ER) is disposed. Warp in-laid yams (G) are warp insert- 
ed through at least a part of sinker loops of the sinker 
loop groups while being intermingled. Heat contraction 
rates of all yams forming the fastener element attaching 
portion (E A) are higher than that of yams forming a fas- 
tener tape main body portion (TB). After knitting, respec- 
tive knitting yarns are heat contracted. 
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